Parkinson's disease is a common neurodegenerative disorder, aVecting 100-150 patients per 100 000 population. [1] [2] [3] The main focus in evaluation and treatment of patients with Parkinson's disease has been on the motor disability of the disease. During the past decade, however, greater emphasis has been placed on the total impact of Parkinson's disease on the patient's life, thus taking into consideration not only the physical impairment of the disease, but also various non-motor symptoms including depression, cognitive impairment, and sleep disturbances. [4] [5] [6] [7] These symptoms intensify as the disease progresses, and result in a considerable burden of illness associated with Parkinson's disease. As the medical interventions aim to produce symptomatic improvement, the concept of health related quality of life (HRQL) should be implicit in outcome based investigation and data about the HRQL, from the patients' perspective, are fundamental to understanding the eVectiveness of care.
Few studies have to date been published describing the impact of Parkinson's disease on patients' HRQL. This approach to evaluation of the patients' situation has shown that the disease has a considerable negative consequence, not only on physical mobility, but also on mood, social functioning, sleep, and fatigue. [8] [9] [10] [11] [12] Some studies have also to diVerent degrees explored which clinical factors are the most important for increased distress in patients with Parkinson's disease. 13 This information is important in the development of optimal management strategies for the best possible wellbeing among patients with Parkinson's disease and in the identification of potentially modifiable factors associated with adverse outcomes in this frail population.
We have earlier reported the results from a community based study of HRQL in patients with Parkinson's disease, using the Nottingham health profile. 8 13 As in previous studies, we found in this unselected patient population that Parkinson's disease had a negative impact on all the measured dimensions of quality of life. The most important clinical factors associated with a poor quality of life were the presence of depressive symptoms and insomnia.
Although quality of life in patients with Parkinson's disease has been increasingly explored and described, there is no information on the longitudinal evolution of distress and wellbeing in patients with Parkinson's disease. Such information could indicate which patients need a closer follow up in future management and provides insight into the change over time of HRQL in a group of patients with a traditional motor control focused treatment. To consider these issues we have re-examined the HRQL among patients from a community based 1993 prevalence population with Parkinson's disease in a 4 year follow up study.
Materials and methods

PATIENTS
One hundred and eleven patients with idiopathic Parkinson's disease could be assessed for HRQL in both 1993 and 4 years later. The total patient material in 1993 comprised 245 patients diagnosed with Parkinson's disease in the county of Rogaland, in an epidemiological study on 1 January 1993. 3 The prevalence rate was 110.9/100 000 inhabitants. Complete case ascertainment in the 1993 prevalence study was attempted through an extensive search for patients known to the specialist neurological service, the general practitioners in the area, nursing homes, district nurses, and home health workers. The diagnosis was made according to explicit diagnostic criteria.
14 Two hundred and thirty three of these patients were included in the first evaluation of quality of life. Three patients died between prevalence day and scheduled examination. Two patients did not wish to participate and seven patients could not be evaluated due to severe dementia. At the second evaluation in 1997, 111 patients were available for evaluation of HRQL. Eighty seven had died, one patient had emigrated, 18 could not be evaluated because of severe dementia, 11 did not chose to participate, and seven of the 245 were rediagnosed as not having Parkinson's disease. The study was approved by the regional ethics committee at the University of Bergen.
STUDY DESIGN AND EVALUATION PROGRAMME
The study was a prospective longitudinal study of change in HRQL in a community based cohort of patients with Parkinson's disease. The patients were examined in 1993 and in 1997 and the study was part of a larger evaluation of non-motor symptoms in patients with Parkinson's disease. All patients were interviewed and evaluated by a neurologist. The quality of life questionnaire was self administered. The patients with problems filling in the forms were allowed assistance from family members or from the nurse at the outpatient clinic. We used semistructured interviews to obtain information on disease history, demographic variables, and medication. The patients were evaluated with the unified Parkinson's disease rating scale (UPDRS), 15 including the Hoehn and Yahr staging 16 and the Schwab and England scale. 17 The UPDRS can be divided into four subscales: mentation, behaviour, and mood (UPDRS mental score); activities of daily living (UPDRS ADL score); motor examination (UPDRS motor score); and complications of therapy. The first three subscales are quantitative five point scales (0-4 score), the fourth is a yes/no scale. The modified Hohn and Yahr scale consists of seven categories ranging from 0.0-5.0. For analytical purposes we grouped 1.0 and 1.5 as one category (unilateral disease) and 2.0 and 2.5 as mild to moderate bilateral disease. The Schwab and England scale is scored from 0-100 in 10 point increments, with 0 describing a vegetative state and 100 a completely independent healthy state. We recorded the presence or absence of wearing oV fluctuations (UPDRS item 36), dyskinesia (UPDRS item 32, where a score of more than 0 was recorded "dyskinesia present"), and psychotic symptoms (UPDRS item 2, where a score of 2 or more was recorded as "psychotic symptoms present"). We also evaluated cognitive function (mini mental state examination (MMSE) 18 ) and depressive symptoms (Beck depression inventory (BDI) 19 ). The presence or absence of self reported insomnia was recorded. The neurologist performing the clinical examination in 1997 was blinded to the results from the 1993 assessments.
HRQL MEASUREMENTS
We employed the Nottingham health profile (NHP, part 1). [20] [21] [22] The NHP was developed during the 1970s in the United Kingdom as a measure of perceived health. Part 1 consists of 38 items (yes/no), covering the domains of emotional reactions (nine items), energy (three items), pain (eight items), physical mobility (eight items), sleep (five items), and social isolation (five items). Each item carries a specific weight, so that within each dimension the weighted scores range from 0 (indicating good health) to 100 (indicating poor health). The NHP has undergone extensive evaluation of psychometric properties and has been validated in several patient populations. [22] [23] [24] There is, however, no generally accepted norm as to what constitutes a clinically relevant decrease in quality of life (reflected by higher scores on the NHP). A 10 point increase in score will most likely aVect patients diVerently if the primary measured score was 0 (no reported problems at all) or 50 (indicating that the disease already has a high negative impact on quality of life). We therefore chose to define a significant worsening of HRQL as a more than 30% increase in distress score. By this we could divide the patient population into two groups, those with a significant deterioration of quality of life during the 4 year follow up period and those patients without significantly higher distress scores.
STATISTICAL METHODS
All data analyses were performed using the software program SPSS 7.5 (SPSS Inc; Chicago). For analyses of rates and proportions we used 2 (Fisher's exact test when an expected cell frequency was<five). The data were not normally distributed and non-parametric tests of significance were used. For comparisons of continuous data we used the Wilcoxon signed ranks test (paired data) and Mann-Whitney test (two unrelated samples). For tests of correlation we used the Spearman correlation coeYcient. We performed multiple regression analysis with the NHP total score as the dependent variable and logistic regression analysis with the proportion of patients with a more than 30% increase in NHP total score as the outcome variable. In that no formal corrections were made for multiple comparisons, we chose a conservative level of significance, and only p values <0.01 were considered statistically significant throughout the study. All p values are two tailed.
Results
In table 1 the demographic and clinical characteristics of the 111 patients in 1993 and 4 years later are presented. The mean age at the first evaluation was 69.8 years, and the patients were equally divided between men and women. Mean duration of disease was 8.5 years, and mean duration of dopaminergic drug therapy was 6.0 years. Seventy nine patients had Hoehn and Yahr stage 2.5 or less at the first evaluation. Four years later only 47 patients were still classified as having only mild to moderate disease. Mean total UPDRS score increased from 36.9 (SD 20.8) in 1993 to 52.6 (SD 29.4) in 1997. The proportion of patients with wearing oV fluctuations rose from 24.3% to 37.8% and the proportion of patients with dyskinesia increased by 10%. Daily dose of levodopa increased from a mean of 512.1 mg/day to 649.3 mg/day. There was no increase in depressive symptoms measured by BDI, but we did see a small deterioration of cognitive function, measured by the MMSE. The percentage of patients with self reported insomnia declined from 62.2% to 51.4%.
The NHP scores in 1993 and 1997 are presented in table 2. The mean total NHP distress score increased by a mean of 56 points, from 120.0 (SD 102.6) to 176.0 (SD 119.4). For almost 60% of the patients the total increase in NHP score was more than 30% compared with the score at the primary evaluation in 1993. The dimensions of the NHP with the highest deterioration during the 4 year period were physical mobility, emotional reactions, pain, and social isolation. There was no mean change in distress score in the dimension measuring sleep problems; despite this, more than 30% of the patients experienced a greater than 30% increase in score. Many patients did, however, experience an improvement in this dimension. There was an increase in score in the dimension measuring problems with low energy; this was, however, not statistically significant at the 1% level. At both the primary evaluation in 1993 and the second evaluation in 1997 the dimensions of the NHP that were most aVected were physical mobility, sleep, energy, and pain.
We did not find any association between any of the following demographic and clinical variables registered in 1993 and the increase in NHP score after 4 years: age, sex, duration of dopaminergic therapy, mean levodopa dose, depressive symptoms (BDI score), cognitive impairment (MMSE score), total UPDRS score, or Hoehn and Yahr stage. Table 3 shows the results for total NHP score. The same analyses for all the six subdimensions of the NHP gave non-significant results. In addition, we performed a logistic regression analysis with 1.6, SE=0.5, t=−3.2) . Finally, we performed multiple regression analysis with NHP total score in 1997 as the outcome variable and the same demographic and clinical data as mentioned above, but from the 1993 study, as possible explanatory factors. In addition, the total NHP score from 1993 was included. The total model explained 39% of the variation in total NHP (1997) score, but with only NHP (1993) (B=0.4, SE=0.1, t=4.0) and daily levodopa dose (B=0.1, SE=0.0, t=3,4) remaining in the model at the 1% chosen level of significance.
Discussion
This study is the first to describe the longitudinal evolution of HRQL over time in patients with Parkinson's disease. We found that the patients reported a significant deterioration in several domains, not only decreased physical mobility, but also an increase in distress in the areas of pain, social isolation, and emotional reactions. The traditional rating scales do not cover these dimensions for Parkinson's disease. Our findings emphasise that Parkinson's disease aVects patients' lives in a broader sense than merely by physical impairment, and that despite modern treatment, the impact of the disease increases as the disease progresses.
The study was part of a prevalence study of Parkinson's disease and extensive methods were employed to obtain total case ascertainment. 3 There will, however, always be patients who have not yet come to the attention of the medical healthcare system, and our 1993 prevalence figure will therefore be lower than the true figure. The medical system in the area is, however, well developed, easily accessed, and independent of economic or social status, and we think most cases of Parkinson's disease were included in the study. We used explicit criteria and excluded patients with a low probability for idiopathic Parkinson's disease.
14 Of the 233 patients that were available for evaluation of HRQL in 1993, 111 were still able to provide complete data sets 4 years later. Most of the patients lost to follow up were due to patient death; however, some bias may have entered by virtue of 11 patients refusing to participate and seven patients not evaluated due to severe dementia.
The assessment of HRQL, defined as self perceived health status, is increasingly regarded as a distinct outcome measure in patients with many chronic diseases. 24 25 It adds the patient perspective to the physicians' evaluation and enables the assessment of disease conse- quences on an individual level. Parkinson's disease is a chronic disease that has consequences not only on patients' functional abilities but also on mental, emotional, and social health domains. When assessing the overall eVectiveness of new management strategies, HRQL is an important outcome measure. Information on HRQL is also used in the decision making process on the allocation of resources in health care at the national health policy level. 25 The NHP measures aspects of quality of life that we think are relevant to patients with Parkinson's disease. It has undergone rigorous testing for reliability and validity and is easily administered and understood. 20 21 A limitation of the NHP is that it shows the highest sensitivity in the upper score range and that changes of HRQL in patients with a lesser health burden may not be detected. The changes expected are often small when compared with other disease states. The present study does, however, show that the NHP is sensitive to change over time in patients with Parkinson's disease. Because there is no generally accepted norm as to what constitutes a clinically relevant decrease in quality of life, measured by the NHP, we chose to define a more than 30% increase in distress score between the two evaluation points as a cut oV value.
The NHP is a generic instrument for evaluation of HRQL. It has, therefore, not been developed as a questionnaire that should detect the specific problems that may be experienced by patients living with Parkinson's disease. In recent years disease specific instruments have been introduced, including the Parkinson's disease questionnaire 39 (PDQ-39) 26 and the Parkinson's disease quality of life questionnaire (PDQL). 27 The PDQ-39 has been shown to be a reliable and valid instrument for patients with Parkinson's disease 26 27 and is now in general use when examining HRQL in the disease. This instrument was, however, not available at the time the present study was planned. The results from this and previous studies 8 13 show, however, that the NHP also gives meaningful and valuable information on HRQL in Parkinson's disease.
As expected from the increase in UPDRS score and shift towards higher Hoehn and Yahr stages during the follow up period we found that there was an increased score in the NHP dimension of physical impairment. There is high agreement between the physicians' evaluation of deterioration of motor function and the patients' self evaluation of physical mobility. Although there was no increase in depressive symptoms measured by the BDI, there was a significantly higher distress score in the dimension of the NHP measuring emotional reactions. This could be because the dimension of emotional reactions in the NHP measures a wider range of emotional problems, not only depressive symptoms. It is also possible that NHP may be more sensitive to change than BDI in this population group. Another possible explanation for the lack of progression of depressive symptoms could be that a more aggressive treatment of depression followed the 1993 study. We did not see an increase in sleep problems in the 4 year follow up period, and the increase in score in the dimension of low energy was not statistically significant. This indicates that these problems occur early in the disease, and do not increase as the disease progresses. These findings do, however, need to be further investigated.
We did not find any association between any demographic or clinical findings in 1993 and reduced HRQL during the follow up period. We could therefore not identify specific patient groups that were at special risk for experiencing an increased health burden in the future. There was, however, a clear association between progression of the disease measured by the Parkinson's disease rating scales (UPDRS scores and Hoehn and Yahr stage), and an increased NHP score. This association was not only apparent in the dimension of physical mobility, but also in all the other measured dimensions of HRQL. This is important to bear in mind when evaluating the full impact of the progression of the disease on the patient. This awareness enhances the possibility of identifying, and when possible treating, symptoms that may not be apparent from the standard evaluation of parkinsonism, such as increased pain and emotional problems.
We have earlier shown that presence of depressive symptoms and insomnia are important factors for HRQL in patients with Parkinson's disease. 13 In the present study we did not see an increase in these symptoms during the 4 year follow up period. The higher distress scores in the NHP could thus not be explained by a deterioration of depression and sleep disturbances. The lack of measurable progression in depressive symptoms is in accord with earlier studies evaluating the longitudinal change in depression in patients with Parkinson's disease. 28 However, when performing multiple regression analysis, we found that the patients in 1997 still reported that the presence of depressive symptoms, insomnia, and a lower score on the Schwab and England scale were the most important predictors for a high distress score on the NHP scale.
There are several possible limitations in evaluating these results. Social factors, including loss of spouse or other relatives, changes in living situation, or degree of social contact may also be expected to influence the observed variation in HRQL. We did not evaluate the presence of concurrent diseases, which would be expected to be present in this age group, or the eVects of medications taken for diseases other than Parkinson's disease. The emergence of new diseases or the progression of concomitant illness would be expected to account for some of the worsening of scores. The aim of the study was, however, to describe a "true to life" situation in a non-selected patient population, and controlling for other diseases would disturb this perspective.
This study shows that Parkinson's disease has a substantial impact on HRQL and that despite treatment there is a significant deterioration over time. The health burden of Parkinson's disease can be assessed on several levels, each of which has a diVerent perspective. Symptom scales, generic HRQL measures, and disease specific measures can all be used for this, either alone or in combination. HRQL scoring cannot replace traditional symptom scoring such as the UPDRS. It does, however, provide valuable information on the total health burden of Parkinson's disease, in both cross sectional and longitudinal evaluations, and contributes to a comprehensive picture of the total disease impact.
